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Table C-1
Approximate Consolidation Settlement of Sludge under Dewatering Pad Loads - 3 Methods
Continental Steel Superfund Site - Lagoon Area

Water Table Depth = 1 ft bgs
Appli Tl = 1045 psf == 3 ft gravel @135 pcf, plus 8 ft slurry @80 pcf
Method 1 - Use of coefficient of compression (Cce)
Depth.  Moist Exising ~ Effective.  Effective
Deopth  Bottom  Density. Qverburden. Qverburden. Stress Under. Compression.
Interval Top(f)  (ft) (pch) Cee’ (psf) {psf) Load (psf) (feet)
1 0 1 90 0 45 45.0 1090.0 0 Assume upper foot non-compressible
2 2 90 0.22 135 103.8 1148.8 0.23 Assume normally consolidated
3 2 4 95 0.22 275 275.0 1320.0 0.30
4 4 6 100 0.158 470 2204 1265.4 0.24
5 6 8 105 0.158 675 300.6 1345.6 0.21
0.97 feet
' Cce = Coefficient of compression [d(strain) / d(log cycle stress)] 1.7 inches
Method 2 - Direct measurement from strain - log P charts
Depth,  Mojst  Existing  Effective.  Effective
Interval Top(ft) (ft) (pch (psf) (psf) Load(psf) TEST1(%) TEST2(%) TEST1(ft) TEST 2 (ft)
1 0 1 90 45 45.0 1090.0 6.2 9.0 0.062 0.090 Assume COMPRESSIBLE
2 1 2 90 135 103.8 1148.8 6.4 9.0 0.064 0.090
3 2 4 95 275 150.2 1195.2 6.5 8.2 0.130 0.164
4 4 6 100 470 2204 1265.4 6.5 7.8 0.130 0.156
5 6 8 105 675 300.6 1345.6 6.7 7.8 0.134 0.156
0.52 0.66 feet
6.2 7.9 inches
2 d(Strain) = strain (%) measured directly from the strain-log P test charts for the load increment considered
Method 3 - Use of Compression Index (Cc)
Depth  Depth Thicknes Existing Effective.
LaverNo. Top  Bot s BelowWT? SoilType  UnitWt  Overburden Querburden ce’ cr
M Y =R oo (osh (o)
1 Y] 1 1 0 Sludge 90 45 45 0 0.05
2 1 2 1 1 Sludge 90 135 103.8 0.77 0.05 103.8 1.6 1045 0.309
3 2 3 1 1 Sludge 95 2275 133.9 0.77 0.05 133.9 1.6 1045 0.280
4 3 4 1 Sludge 95 322. 66.5 0.77 0.05 166.5 1.6 1045 0.255
5 4 5 1 1 Sludge 100 420 01.6 0.54 0.05 201.6 1.65 1045 0.161
5 5 6 1 Sludge 100 520 39.2 0.54 0.05 239. 1.65 1045 0.149
7 6 7 1 1 Sludge 105 622.5 79.3 0.54 0.05 279. 1.65 1045 0.138
7 8 1 1 m_cmmo 105 umw.m 321.9 0.54 0.05 321. 1.65 1045 0.128
14
3 Cc = Compression Index [d(void ratio) / d(log-cycle stress)] 17.0

Assume upper foot non-compressible

Prepared by: Matt Gavin, 11/2/2005
Checked by:

feet
Inches




Table C-2
Time Rate of Consolidation Under Dewatering Pad Loads
Continental Steel Superfund Site - Lagoon Area

<=== Ultimate Primary Consolidation (inch)

Under Dewatering Pad Loads
Percent Cv (cm*2/sec) Time to Achieve % Consolidation, t (days) Total Settlement at Time t (inch)
Consolidation T-factor min average max min. average max. Method 1 Method 2 Method 3
0.000036 0.00006 0.00016 &

0 0 0.000036 0.00006 0.00016 0 0 0 0.00 0.00 0.00
10 0.048 0.000036 0.00006 0.00016 52 138 229 1.17 071 1.70
20 0.09 0.000036 0.00006 0.00016 97 258

30 0.115 0.000036 0.00006 0.00016
40 0.207 0.000036 0.00006 0.00016

50 0.281 0.000036 0.00006 0.00016 806 1343

60 0.371 0.000036 0.00006 0.00016 1064 1773

70 0.488 0.000036 0.00006 0.00016 1399 2332

80 0.652 0.000036 0.00006 0.00016 1870 3116 9.36 5.64 13.63
90 0.933 0.000036 0.00006 0.00016 1003 2675 4459 10.53 6.35 15.33
100 0.000036 0.00006 0.00016 11.70 7.06 17.04

Notes:
Cv values corresponding to min., average, and max. time of settliement are interpreted from strain-(time)*0.5 plots for the two consolidation

tests.
Time to Achieve % Consolidation, t (days) is calculated assuming 8-foot thick sludge layer, double drainage, and the range of

Cv values listed. .

Total Settlement at Time t (inch) are calculated for each of the 3 methods used to estimate ultimate primary consolidation
--- = time to 100 percent settlement is approached asymtotically.

Assume drainage layer thickness is 8 feet thick, double drainage.

Prepared by: Matt Gavin, 11/2/2005
Checked by:



Table C-3
Approximate Consolidation Settlement of Sludge under Lagoon Cover Fill
Continental Steel Superfund Site - Lagoon Area

0 ft bgs
i verburden = 925.6 psf 10 feet fill, with 6 feet submerged
Method 3 - Use of Compression Index (Cc)
Depth  Depth Thicknes xi Water Effective . Stress
LayerNo. Top Bot s Bel T2 i Unit Wt. verburde Pressure Overburden ccl Cr Pc Ratio Increase ]
W@ () (001 (o) (os) (ost) (osf) s () ()
1 0 1 1 1 Sludge 90 45 31.2 13.8 0 0.05 13.8 1.6 925.6 0.000
2 1 2 1 1 Sludge 90 135 93.6 414 0.77 0.05 41.4 1.6 925.6 0.405
3 2 3 1 1 Sludge 95 2275 156 71.5 0.77 0.056 71.5 1.6 925.6 0.339
4 3 4 1 1 Sludge 95 322.5 218.4 104.1 0.77 0.05 104.1 1.6 925.6 0.295
5 4 5 1 1 Sludge 100 420 280.8 139.2 0.54 0.05 139.2 1.8 925.6 0.184
6 5 6 1 1 Sludge 100 © 520 343.2 176.8 0.54 0.05 176.8 1.6 925.6 0.165
7 6 7 1 1 Sludge 100 620 405.6 214.4 0.54 0.05 214.4 1.6 925.6 0.151
8 7 8 1 1 Sludge 100 720 468 252 0.54 0.05 252 1.6 925.6 0.139
1.7
% Cc = Compression Index [d(void ratio) / d(log-cycle stress)] 20.1

Assume upper foot non-compressible

Prepared by: Matt Gavin, 11/2/2005 -
Checked by:

feet
inches
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Thu 06 Apr 2006
Eff. Date 01/17/06
DETAILED ESTIMATE

R e i e R i e ettt PR

U.S. Army Corps of Engineers
‘Lagoon Area(OU2) Remedial Action - Continental Steel Superfund
Lagoon Area (OU2) Remedial Action
Preconstruction Submittals

PROJECT €SSS30:

etk Sy E v

TIME 16:50:46

DETAIL PAGE 1

UNIT COST TOTAL COST

Preconstruction Submittals

Field Management for Cover

Mobilize EqQuipment/Site Prep

Soil Erosion Sediment Control

Water Treatment Plant Demolition

Soil Excavation

Confirm.Sediment Smplng&Analysis

QUANTY UOM
Safety Supply Allowance 1.00 LS
Submittals 1.00 LS
Project Manager 6.00 MO
Superintendent 6.00 MO
Field Engineer . 6.00 MO
Health & Safety Officer =~ - 6.00 MO
Field Office/Util/Porta-Johns 6.00 MO
Fuel Storage 6.00 MO
Oiler/Fuel Truck 6.00 MO
Fire Protection 1.00 LS
Spill Prevention Emerg Response 1.00 LS
Site Vehicles 6.00 MO
Small Tools Allowance 1.00 LS
Mechanic with Truck 6.00 MO
Mobilize Equipment 1.00 LS
Construct Employee Parking Area 1.00 LS
Maintain Haul Road/Access Road 6.00 MO
Traffic Cntrl-Trucks at Markland 6.00 MO
Traffic Control Signage 1,00 LS
Orange Safety Fencing 900.00 LF
Construction Survey Crew 6.00 MO
Geotech CQC Svcs/Onsite Lab 2.00 MO
Equipment Storage Trailers/Rent 6.00 MO
Provide Clean H20 for Cvr Const 1.00 LS
Fence Removal/Replacement 500,00 LF
Well Abandonment 500.00 LF
Install Silt Fence-Berm Perim. 2000.00 LF
Straw Bales (Sediment Control) 1.00 LS
Dewatering 1.00 LS
Asbestos/Lead Survey 1.00 LS
Water Treatment Plant Bldg Demo 216000 CF
Clarifier Demolition (2) 235619 CF
Sludge Removal 3000.00 CY
Sludge Transp. & Disposal . 4500.00 TN
NonhazUnsalvDebrisTrnsp&Disposal §00.00 TN
Haz Waste Transp & Disposal 20.00 TN
Excavate VOC-Contaminated Soils 19140 CY
Haz Waste Transp & Disposal 28710 TN
Import General Fill 28710 TN
Place/Compact General Fill 19140 CCY
Labor 40.00 HR

6250.00
30000.00

9580.00
12000.00
6600.00
12000.00
2975.00
250.00
§200.00
2500.00
2000.00
5600.00
10000.00
6700.00

25000,00
5000.00
1900.00
6200.00
3000.00

3.50
12000.00
21000.00

460.00
5000.00
10.00
3.00

2.70
4500.00

10000.00
7000.00
0.27
0.27
12.50
37.00
50.00
1258.00

5.50
125.00
6.00
2,00

60.00

6,250
30,000

57,480
72,000
39,600
72,000
17,850

1,500

31,200

2,500
2,000
33,600
10,000
40,200

25,000
5,000
11,400
37,200
3,000
3,150
72,000
42,000
2,760
5,000
5,000
1,500

5,400
4,500

10,000
7,000
58,320
63,617
37,500
166,500
25,000
2,500

105,270
3,588,750
172,260
38,280

2,400




Thu 06 Apr 2006 U.S. Army Corps of Engineers TIME 16:50:46

Eff. Date. 01/17/06 X ) PROJECT C88830: Lagoon Area(OU2) Remedial Action - Continental Steel Superfund
DETAILED ESTIMATE Lagoon Area (OU2) Remedial Action
08, Excavation and Grading

DETAIL PAGE 2

QUANTY UOM  UNIT COST TOTAL COST

Excavation and Grading

Excavate Soil & Sludge 112095 CY 5.50 616,523
Preloading

Dewatering 3.00 MO 10000.00 30,000

Solidfy/Place/CompactSoil&Sludge 112095 CCY 5.00 560,475

Import General Fill 176685 TN 6.00 1,060,110

Place/Compact General Fill 117790 CCY 2.00 235,580

Dust control 6.00 MO 8200.00 49,200

Seed/Fertilize/Mulch Cover §0.00 AC 1376 .00 68,800
Settlement Monitoring .

Settlement Plates 6.00 EA 1000.00 6,000

Preloading Topographic Survey 3.00 EA 4000.00 12,000

Maintenance-Erosion Cntxl Meas. 1.00 LS 10000.00 10,000
Final Grading

Import General Fill Material 160500 TN 6,00 963,000

Compact General Fill 107000 CCY 2,00 214,000

Dust Control 2.00 MO 8200.00 16,400

Seed/Fertilize/Mulch Cover 50.00 AC 1376.00 68,800
Demobilize

Record Drawings/Topo Information 6.00 MO 2000.00 12,000

Project Closeout 1.00 LS 17500.00 17,500

Demobilize Equipment 1.00 LS 15000.00 15,000
Subcontractor Costs

Subcontractor G&A (11%) 1,00 LS 975906,00 975,906

Subcontractor Fee (4%) 1.00 LS 354875.,00 354,875
Payment/Performance Bonds

Payment/Performance Bonds (3.5%) 1,00 LS 367093.00 357,093
Project Management Costs

Engineering (10%) 1.00 Ls 1020000.00 1,020,000

Contingency (15%) 1.00 LS 1530000.00 1,530,000

TOTAL Lagoon Area(OU2) Remedial Action 1.00 EA 13109748.63 13,109,749
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Thu 06 Apr 2006 U.S8. Army Corxps of Engineers TIME 16:50:46
Eff, Date 01/17/06 PROJECT €SSS30: Lagoon Area(OU2) Remedial Action - Continental Steel Superfund
Lagoon Area (QU2) Remedial Action SUMMARY PAGE 1
** PROJECT DIRECT SUMMARY - Task **

QUANTITY UOM  UNIT COST TOTAL COST

e L e

B e i T T

01 Preconstruction Submittals 1.00 EA 36250,00 wm.umo

02 Field Management for Cover 1.00 EA 379930.00 379,930
03 Mobilize Equipment/Site Prep 1.00 EA 213010,00 213,010
.04 Soil Erosion Sediment Control 1,00 EA 9900,00 9,900
05 Water Treatment Plant Demolition 1.00 EA 370437.13 370,437
06 Soil Excavation 1.00 EA 3904560.00 3,904,560
07 Confirm.Sediment SmplngsAnalysis 1.00 EA 2400.00 2,400
08 Excavation and Grading 1.00 EA 616522.50 616,523
09 Preloading 1,00 EA 2004165.00 2,004,165
10 . Settlement Monitoring 1.00 EA 28000.00 28,000
11 Final Grading . 1.00 EA 1262200.00 1,262,200
12 Demobilize 1.00 EA 44500.00 44,500
13 Subcontractor Costs 1,00 EA 1330781.00 1,330,781
14 Payment/Performance Bonds 1.00 EA 357093.00 357,093
' 15 Project Management Costs 2,550,000

TOTAL Lagoon Area(QU2) Remedial Action 1.00 EA 13109748.63 13,109,749



Thu 06 Apr 2006
Eff. Date 01/17/06
ERROR REPORT

No errors detected...
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PROJECT CSSS30:

* *

*

U.8. Army Corps of Engineers

Lagoon Area(OU2) Remedial Action - Continental Steel Superfund
Lagoon Area (OU2) Remedial Action

END OF ERROR REPORT
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